Mate choice has the potential to act on the evolution of motor performance via its direct influence on motor sexual signals. However, studies demonstrating this are rare. Here, we performed an in-depth analysis of Drosophila pseudoobscura courtship song rate, a motor signal under mate choice in this species, and analysed the response of this signal to sexual selection manipulation using experimental evolution. We show that manipulating the opportunity for sexual selection led to changes in song production rate and singing endurance, with males from the polyandrous populations producing faster song rates over longer time periods than males from monogamous populations. We also show that song rate was correlated with estimates of overall courtship vigour. Our results suggest that the action of mate choice on a motor signal has affected male motor performance displayed during courtship. We consider potential selective benefits associated with changes in motor performance, including conditiondependent signalling, and discuss the implications of these results for the study of motor signals under sexual selection.
Mate choice has the potential to act on the evolution of motor performance via its direct influence on motor sexual signals. However, studies demonstrating this are rare. Here, we performed an in-depth analysis of Drosophila pseudoobscura courtship song rate, a motor signal under mate choice in this species, and analysed the response of this signal to sexual selection manipulation using experimental evolution. We show that manipulating the opportunity for sexual selection led to changes in song production rate and singing endurance, with males from the polyandrous populations producing faster song rates over longer time periods than males from monogamous populations. We also show that song rate was correlated with estimates of overall courtship vigour. Our results suggest that the action of mate choice on a motor signal has affected male motor performance displayed during courtship. We consider potential selective benefits associated with changes in motor performance, including conditiondependent signalling, and discuss the implications of these results for the study of motor signals under sexual selection. © 2017 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Motor performance, or vigour (Darwin, 1859 (Darwin, , 1871 , is the ability of an individual to repeatedly perform energetically costly motor acts (Byers, Hebets, & Podos, 2010) . As this ability often has drastic fitness consequences (e.g. determining the ability to escape predators, forage or capture preys), its evolution is often driven by natural selection (Byers et al., 2010; Irschick & Garland, 2001 ). Yet, sexual selection also has the potential to affect the evolution of motor performance, when mate choice or mate competition targets motor signals (i.e. signals involving any kind of sustained muscular activity such as threat displays, courtship displays such as dances, or acoustic and vibratory signals; Bonduriansky, 2011; Husak & Fox, 2008) . Because such signals typically require high-speed muscle contractions that are energetically costly to produce (Lailvaux & Irschick, 2006) , they have the potential to be reliable indicators of a signaller's overall motor capacities, and thus of the individual's current condition (Byers et al., 2010; Clark, 2012; Lailvaux & Irschick, 2006; Oufiero & Garland, 2007) . Hence, by directly influencing the evolution of a given motor signal, sexual selection may lead to a correlated increase in the overall motor capacities of signallers (Byers et al., 2010; Clark, 2012; Mowles & Ord, 2012; Ryan, 1988) .
Although potential links between motor sexual signals and motor performance have received significant attention in the recent literature (Byers et al., 2010; Irschick, Meyers, Husak, & Le Gaillard, 2008; Mowles & Ord, 2012) , their investigation has so far been restricted to two issues: the link between motor signals involved in mate competition and overall motor performance (Andersson, 1996; Byers et al., 2010; Lailvaux & Irschick, 2006) and the link between motor signals involved in mate choice and nonmotor measures of mate condition (e.g. offspring production, growth rate, etc.; Irschick, Meyers, Husak, & Gaillard, 2008) . For example, a link between male dominance display and running endurance has been shown in Anolis lizards (Perry, Levering, Girard, & Garland, 2004) , and a correlation between male song structure and offspring survival was found in the zebra finch, Taeniopygia guttata (Woodgate, Mariette, & Bennett, 2012 ). Yet, mate choice for motor signals may also affect the evolution of overall mate motor performance (Byers et al., 2010; Clark, 2012; Mowles & Ord, 2012; Ryan, 1988; Ryan & Keddy-Hector, 1992 
